The covariant box diagram with momenta and masses defined.
The scattering amplitude T is connected to the invariant amplitude M as follows T =ū(p 1 , s 1 )ū(p 2 , s 2 )Mu(p 1 , s 1 )u(p 2 , s 2 ).
Following the usual procedure-Wick rotation, Feynman parameters, shift-one finds the expression for M
[γ(1)
The on-shell scattering amplitude can be expanded in terms of four form factors F i multiplying the spin matrix.
The form factors can be expressed in terms of integrals over the Feynman parameters.
These integrals are
The spin-matrix elements T have the following symmetry
where the numbering of the spin states is
For any given kinematics one can try to solve for the form factors
III Ligh-front perturbation theory
We perform the usual k − -integration to expand the covariant box in light-front amplitudes
We use the blink construction here to remove the cancelling singularities of the fermion propagators, e.g.
+ =
The LF amplitude with blinks is obtained adding the amplitude with an instantaneous fermion propagator to the amplitude with LF fermion propagators only.
The LF time ordered diagrams are
Adding diagrams (a) and ( The sum of the divergences vanishes.
If the LF time ordered boxes with instantaneous parts, (g) . . . (n), are dropped, the singularities do not cancel.
If the stretched box,(e), (f ), and (i) . . . (n), is dropped, the singularities do not cancel either.
In order to calculate the LF amplitudes we need to regularize. We used two regularizations.
DR 2 , dimensional regularization in the perpendicular momenta Pauli-Villars for the boson.
We shall present our results as contributions to the invariant form factors from the LF amplitudes.
Light-front 'form factors'
LF 'form factors' are defined by relating LF amplitudes to LF 'form factors' as the full covariant amplitudes are related to the invariant form factors, viz
Depending on the kinematics these equations may not have a unique solution for
We define valence and nonvalence parts as follows
The nonvalence part is the part that contains the four-particle Fock sector of the covariant box.
IV Results
We have chosen the parameters of our model to mimick the boundstate situation. Model parameters: mass of the fermion inside the box m = 1, mass of the boson µ = 2.5, mass of the fermions outside M = 1. The threshold for real momenta of the external fermions is s = 4M The logarithmic divergences in LF have the form
They show up in DR 2 as poles in , S
× 1/ , if we replace the integral by an integral in 2 − 2 dimensions.
In Pauli-Villars regularization the divergent terms have the form
The coefficients of the divergent parts cancel out,
The finite parts add up to the covariant amplitude.
The finite parts are singular when the scattering angle θ of the momentum of the external fermions p goes to zero.
Depending on the kinematics the stretched box, diagram D = 3, has a zero mode, i.e., the integration interval shrinks to zero, while the integrand for T 3 blows up proportional to one over the length of the integration interval. To see the effect of negelcting the stretched box, which contains the four-body or nonvalence contribution, we show the valence and nonvalence contribution to the form factors. 
